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PRESENT

• VULCAN/2D  (Livne, Burrows, et al. 2004, ApJ 609, 277)
– Explicit,  Newtonian radiation hydrodynamics
– ALE (Arbitrary-Lagrangian-Eulerian) scheme
– Neutrino transport:

• Full 2-D Multi-angle, multi-group solver; or
• Multi-Group Flux-Limited Diffusion (MGFLD)

– 48  processors - with MGFLD
– 1000 processors with the multi-angle solver (but needs further 

development for MPI)
• Recent result: a new possible mechanism of explosion -

acoustic power generated in the inner core - Burrows et al. 
astro-ph/0510687 









CURRENTLY UNDER DEVELOPMENT:
NEW NEUTRINO TRANSPORT SOLVER

• 2-D with rotation (2.5-D), spherical or cylindrical geometry
• Time-dependent, fully implicit
• Multi-group, multi-angle
• Anisotropic scattering
• All velocity terms up to O(v/c) consistently included with the 

so-called mixed-frame approach - a synergy of Eulerian and 
Lagrangian (co-moving) frame approaches

• Discontinuous Finite Element solver for the individual angle-
dependent Boltzmann (transport) equations

• Suitable preconditioners (ALI) + Krylov subspace methods 
(currently Ng and GMRES) to solve large linear systems



FUTURE

• New ALE hydro code in 2-D combined with 2.5-D multi-
angle neutrino transport    (~ 1 year)

• Extension  to 3-D  (~3 years)
• Adaptive Mesh Refinement (AMR)
• 3-D hydro + 3-D transport: 7-D problem ( ~ hopefully 

soon, but do not dare to predict)


